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2a)n This action is FINAL. 2b)KI This action is non-final. 
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DETAILED ACTION 

This office action is in response to the RCE with amendment filed 1 1/29/2006. 

The nonstatutory obviousness-type double patenting rejection is withdrawn in view of 

applicant's arguments. Currently, claims 35-45 are pending. 

Information Disclosure Statement 

This office acknowledges of the following items from the Applicant: Information 
Disclosure Statement (IDS) filed on January 26, 2007. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the Invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 36 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. "The use of plasma in the atomic layer deposition 
reaction chamber during the incorporation of at least portions of the molecules into the 
material to align non-ionized molecules is a new matter not the present of plasma". 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 35, 37-40 and 42-43 is rejected under 35 U.S.C. 102(e) as being 
anticipated by Chiang et al. (US Pat # 6,630,201 ). 

Regarding claims 35, 37-40 and 42-43, Chiang et al. shows the method as 
clainned in figures (35a-d) and (39a-b), and corresponding text, with a substrate 8 
subjected to an ALD process (column 27, lines 6-49; column 31, lines 42-62; column 
24-33). The substrate is biased so that inherently, there is an electric field gradient and, 
an electric field inherently has a magnetic field associated with it within an atomic layer 
deposition reaction chamber to align non-ionized and electrically neutral molecules 
during the atomic deposition as at least portions of the molecules are incorporated into 
a material formed over a semiconductor substrate 8 (column 27, lines 6-49; column 31, 
lines 42-62). Orientation of the molecules to the substrate is disclosed (column 31, lines 
42-62). A new configuration for the electric field gradient is inherent since the change in 
the deposition parameters for the new material will require a different condition. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was . 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 41 and 44-45 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chiang et al. (US Pat # 6,630,201) in view of Norman et al. (US 
Pat #6,869,876). 
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Regarding claims 41 and 44-45, Chiang shows the method as claimed in 
figures 30-31, (35a-d) and (39a-b), and corresponding text, with a substrate 8 subjected 
to an ALD process with plasma (column 23-33, lines 35-67; column 27, lines 6-49, 
column 31 , lines 42-62). The substrate is biased so that inherently, there is an electric 
field gradient and, an electric field inherently has a magnetic field associated with it. 
Orientation of the molecules to the substrate is disclosed (column 31, lines 42-62). A 
new configuration for the electric field gradient is inherent since the change in the 
deposition parameters for the new material will require a different condition. 

Chiang et al. disclose all of the claimed features as stated above except wherein 
the first molecules are ammonia and the second are SiCL4, the vector limitations in 
claim 44 and that the angular difference between the first and second vectors is about 
180 degrees. 

Norman teaches an ALD process wherein ammonia is used as a precursor. 
It would have been obvious to one of ordinary skill in the art to have had the first 
molecules be ammonia and the second are SIC14; to have had the vector limitations in 
claim 44 and to have had the angular difference between the first and second vectors 
be about 180 degrees, in the method of Chiang et aL, with the motivation that if silicon 
nitride deposition is desired in the device, as taught in Norman et al., ammonia and 
SiCL4 would be obvious precursors to form the silicon nitride layer; with the motivation 
that the vector relationship is dependent upon the desired rate of deposition, the 
precursor/molecules being deposited, so that the bias on the substrate (positive or 



Application/Control Number: 1 0/671 ,922 Page 6 

Art Unit: 2812 

negative, with respect to the chamber, which would give the 180 degree difference in 
the vector) may be optimized to suit the needs of the process and of the desired result. 

Response to Arguments 

Applicant's arguments filed 1 1/29/2006 have been fully considered but they are 
not persuasive. The Examiner directs the applicant to the cited sections (column 27, 
lines 6-49; column 31 , lines 42-62) and figures (35a-d and 39a-b) where Chiang et al. 
teaches two steps, the first step is shown in figure 35a, where the gaseous precursor 
392 is not ionized (because gaseous precursor 392 has no reaction with substrate 8) 
and second step is shown in figure 35c, where the plasma 194 is present in the process 
chamber (where ions 400 are ionized). 

For further clarification, the Examiner directs the applicant to the Chiang et al. 
where Chiang et al. clearly states that the deposition cycle includes two steps (See 
column 27. lines, 11-49). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohsen Ahmadi whose telephone number is 1-571-272- 
5062. The examiner can normally be reached on Mon-Fri 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 1-571-272-1873. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



273-8300. 
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